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X tc 20 carbon *to«s , a siiyi group havliiff onm or nor© hrdroaatfboa 
groups ««cb wltix J to ao oMbon atomn. «n±ao flroup hnvlng 
one ij>r more teydroBarbon sronpa each with 1 to 20 aarbon atdms 
a phDBphlao group Ravine on» or mer» Jiyteooarbow gxow ano^ 
with I X to 20 carbon atoms, an wqr g««p b^^tna a hytoaottrbcn 
vxtYi 1 to 20 o«toOD atoniB . a thio gronp having a b^Ocoearbon 
groB^ with 1 to 20 owbon atona, a hydrocarbon gxoup having i 
to 20 carbon ato«» «id oontai^dag at leant cna atom a^lactad 

flui£«r ato«s, or oxygen or .nXJrtir, and, M»an Q cantato- a 
ooordinativ© atom, Q oaa bo fmoroinativoiy bouad to Mi 



reprBsante a hydrogen ntoni. a halogen atom. 



hydrocarbon grow ha^g i to 90 oatffeon atoms, a siiyx gronp 
havujg one or oiori^ hydrooarbon groups each with i to 30 carbon 

containing at z«a.t on- atom a*aa«t«fl £rcm ttxa gronp oot^aieting 
Of nitrogen, oxygan. halogen and auifnr atown and ona o« H'a 
a^acjent to O may fo™ a ring tog..ther w:ith 0, and. «h«» la 
nn integer of at X^nat 2, R'a may bo the same a* or dittarent 
from oaob othar, an* adjaoant R»a may £om togathsr a «Ln9, 

R rapraeantB a hydrogan atom, a hyteooaxbon groap having 
1 to 2t carbon atom«, a «iiyi group having ono or mox« hydrooarbon 
groups aacih with l to ao carbon atom*, a phoaphin„ g«.i«, having 
ona or looro hyd»ooarbon groups aaoh with i to 20 oarbon atonn, 
*n o^ group having a hyarocarbon group wi,* 1 to 20 carbon atoms ' 
a thlc group having a iiydrocftxbon group with I tO 20 carbon atome 
or a n^drooarbon gro,^ having i to 20 carbon atoms and eontalnlng 
at. aaoat ona atom aalect^a from th« group conniatlng of nitrogen . 
aho-pborua, oxygon, hdlogan ana guifur atoma, and, whan n la 
«n ini^ager o* at laaat 2. aay ba tha aa»a as or dl**arent 
£ro« eaob other, and ^djaaont ft-g may ,ottB togBthar a rtog; and 
R and R nay form tog«thar a ilng, cmfl. wh-n oo»taiaa a 
hatoroatom. R can coordinato with the traneialon matal atom M- 
L la a ooo«SinAte bond-f oxming compound Balloted from th^ 
oonalatlng of aieatron, athara. nlttllas. amliioa and 
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pboephlnoB, and j, may bound to X; 

m 19 an integw o£ i to 3, a Ae ^ integer «C i to 5, and 
9 la JUL Integer a£ 0 os I3 

whea <3 is sulfur or oxygen, the bond between Q and N la 
a Bigma bond/ 

wban p 18 0 and A 19 « nltrogan atom or a p&oHphoruB atom, 
A can be ooordlnatlvely -bound to Kt a&d 

Q Ifl an integex of 1 to 3 and r 1b an i&tegar o£ 0 to 3. 
2 . A traneiition matal ooopeund re9»i«ented by tue ' 
owing formula (2) t 



toii 




C2) 



Trta»«ein H rBpreaante a tjronBitton metal atom B(&iecxed tjcott the 
groiip oonslstina of motal atoms oS group 3 to group la <a the 
9erd^dlc tsble; 

xre»ir©9ftntsahyaj:ooea«toift, analogenato™, ahydrocartjon 
srot^P havij^g 1 to 20 carbon atoms . a eultonate group having an 
oogenic reaiduo with 1 to 20 carbon atoms » or a non-ooordlnativa 
anion eontainlng an element aeleoted froip the g»oup' coBaletlng 
of la, V and sto» and, Mhea g la aa lateger ofi at least 2. 
Xs iii|By be the aoine ae or dli^arent £»tti eaab other; 

reparesBnto a hydrogen atom, a hydroeartaon group having 
jao oaebon atom«, a hydrooarbon group Having i to 20 eai^n 
atOBki and containing at least one halogen atom, or a l!arrooa»yj. • 
group er a anbstltated ferrooenyl gro«p» 

CepreBentB a byOrogen atom» a hydroaarboa gjroup having 
20 oarbon atoms. a Aydrocarbon groijp having 1 «o 20 carbon 
atamjs and aontai^ing at laaot one atom eeleoted Srem «ha group 
oonalfltlng of ha^ugan, allleon. altrogeu, oxygen and aulflw 
atomi. or a fferrocenyl group or a aiabstituted f osrooenyi eroupi 
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and H* and r' may Eorm todather a vliig« 

k' repreaaote a hydroflan atcsn. a halogon atom, e 
hydrooaxbon group havina l to 2Q aarbon atoms . a a±lyl grwip 
having una oa? ntore hytooarb^iji groups eaoh w±«j i to 20 cartiDn 
ntonts, or a hydrooMbon groap havj^g l to 20 carbon atona and 
coftteiniag at loaat one atom ea^ectad tsxm tba groiip oonsieting 
o* nltrogan. oxygan, halaaaa end malcor atona and, nhsa ja Is 
aa Integez of at least 2. R*£iniay be the 8an« aa or dieferont 
from eacSb othte, aaci Ra^aoimt R»» iqay iom together a ring, 

R xepreeantB a nydrogon atotn. a hydrocarbon oco^p hfl.ving 
1 to 30 carbon atoms . a .ilirl a«>i>p tevlng o»a or mora hyarocarboa* 
groupa each with l to 26 otLtbon atome, a phoaptoiao gmp having 
one or mora hyatocoxban grouse eacssi with l to ao oarbon atona, 
an oay groqp havinff a hytoocarbon. group, with a, to 2o carbon atooB. 
a thio gmp having a hydrocarbon gcoup with 1 to 20 oarbon a^oma 
or a byaroohrhoa group having 1 to fio oai^bon atoms «nd oontainini 
at least on, atom seiect^a fron* the group ooneietiag q£ nitrogen, 
pboeBhoruB. oxygaft, Jxalogen afid fioifur atoipey ana. when u i« 
an lntag«r ctf at leart a. H*a n^y be th« Bome aa or different 
£rom each other, and adjaoent R*b n»ay form together a rlngi and 
R and R* nay form together a vinsri 

L is a ooordlnate hond-€o£«ilng oon^und delected from the 
group uoneiBtlng of K al^ctron. etbers. ixitrliaa . • amlaaa and 
WiOBpha,n6a, and J, may be bound to Xf 

a la an integer o£ 1 to a. a is an integer oc i to s, o 
IB en integer o£ X to 3 and r la an Integer ol o to 3. 

a. h transition BMtal oonpound repraftented by the 
foiloiring fozimila (s).- 

Kir. 



COPV 



MGEI/13«lttWAT9f1?flOM4:W.19PMIEastemlX|yli|)litllinel'S^ 
PAGE 6f13*RCVDAT 9117/200411:39:51 PM [Eastern DayligtitTime]'SVR:USPT^^^ 



09/17/04 FRI 23:37 FAX 7033057718 

SEP. 2004 4 '05PM 0BLON,SPIVflK 



GP 1700 FAX MACHINE 



NO. 596 



P. 7 



iioo? 



7S 



wberaln N repz-aBente & tsranaitieax mfetal atom solectea fxwn the 
group oooBietUiff of metfti atoms of tfrowp 3 to group 13 oae th» 
pexledlc tables 

X repseeants -a hyofogen atom, b baaogmn aXma, a hydreoarbon 
sxoup having 1 to 20 catTaoft ntama, a hjaarocarbrloxygcoiip toBving 
1 to 20 Gaxbotx atoms, an ami&o groijp having ona or taox« 
hyflrooaxban »xdupb each with 1 to 20 eaibon utowe./ a snlfonato 
svoup having on organic reBl4ud yilth 1 to 20 ovLrbon atoms, or 
A noa»ooorfliuatlvo anion oontainiog on eXenent eexected rrom 
the group aonoiating of b, Al, p ana Bh, and. when « is an intrngn 
ot at least 2 , Xs ma? be the sama ae or aifSerant firom aach otbor j 
R t^rasBnta a byaro^csn atom, a hydrocarbon gcoup having 
1 to 20 earbon atoms . a hydrooarhoa gz>onp having i to so o«irbDn 
atoiRB <M»d Doatalnlna at laaat ofta halegea atom, ear a f exraoo&yi 
group or a AUhBtltnted fevroceayl group; 

R* reprftoentu a byarogan atom, a byOrocacbon gvoup having 
1 to 20 carbon atome , a hydroaarhon group having l to 20 carbon 
atoms ana containing at laaet one atom aelaateCl from th* group 
COnslstiag at halogen, ollloon, nitrogen, oxygea and «ui£ur 
atoms, or a fdcxooBnyi group ox a aubatltuted CervoCttayl srroupj 
end and may form togothar a rlngi 

O xopiBSautB a hyiarpgen atom, a hydrooarbon group having 
1 to 20 carbon aroms , a silyi group having ona or mora hydrocarbon 
groupa eaoh with 1 to 20 oarbon atomQ. an amino group having 
one or mora hydrooarbon groups each with 1 to 20 carbon atoins, 
a piiodpblno group having one or more hydrooarben greupa each 
with 1 to 20 aarbon atonus, an oacy group having a hydrooarbon 
group with 1 to 20 carbon atoms . a thlo group having a hydrocarbon 
group With .1 to 20 carbon atoms, a hydrocarbon group having 1 
to 20 carbon atorao ana oontalhlng at least ana atom aeiected 
from the group oonBleting of nitrogen, phoaphoruB , es^en ana 
sulfur atome* or oxygon or aiaifuri and, when Q containa a 
Ooorainative atom. Q oaii be coorfllnativoly hound to Hf 
R' roprasenta a hydrogen atom, a halogen atom, a 
hydrocarbon group having 1 to 20 oarbon atom?, a ellyl groi^p 
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Having ona ox more iiyoxocarboa grovpa «aen wltli a tp 20 eartiQn 
atoma , or b Jiyflrocarbon flroup having 1 to 20 carbon atcams «jja 
flontaining at J.eaet ona atom oelectftft frcMn the ^aroup cokxAlfttdLng 
ot nitroffBti, oxyjien, halogen and sulfur atoniB- and one at r's 
addaeaiil to 0 ina7 £axm a ring togetber with Q; and, wbdn a 1e 
4X1 latesiBi: of at least 2. R»* may be th© came as or <LLffer.at 
from eaoa other, and adjacent R^e nay fosa togethar a ring* 

R* repzrftSBats a Jiydrogan atom, a hyOpocaxtioa ffroiap h«Yia« 
X to 20 carbon atoms, a *,iiyi group having one or nor© hytoocarl?on 
garoupe aach with 1 to 20 oarbon atoms , e pHoaphino g«oup having, 
one ox mm ftyarooarbon grenps «a«hL with l to 30 oarboa. atem«, 
an oxy group having a hydrocarbon gvoup with 1 to 20 oaxboo o.toma , 
a thlo group hacvlfig a hy(lroatt=bon gjponp with 1 to 20 oarbon atoms ! 
or a hyarocarbon group having 1 to ao carbon atoirid and containing 
at oaaat one atom sQlectad from tbe group conBlatxao o« aitroaen , 
iSioaphorujs', exyg^, halogen and anitur mtamat and. when n la 
an integer o£ at lea«t 8. h^b J«ay tea thft 0«ne as or different 
from each other, ana adjacent R*o nay foim togather a ring; and 
B ana R* may form togotUar a rlngi and. when R* eontninfi a 
hataroaton, oan coordinate with the tranalaion niatai atom K; 

L IB a ooardinate bond-sornlng compound selected Cxom the 
group oonotstlng of 7t electron- ethers, nitrlleo, emlnea ano 
phoaphines, and L may bo bound to X; 

m iB an Integer of 1 to 3 and n ia an Integer of 1 to 5; 

when Q IS.Buliur or oxygen, tbe bond between t} and M li 
« Blgna bond> and 

<j IB an integer of l to 3 «ad r la an integer of 0 to 3, 
4. A transition metal compound represented by the 
following Xoxmula (4)1 
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tfboreXn H jfeproBORtB « t«nai.ti«i metal a««n o«2e<ated from the 
geoup oonsisttng ot iwtala of gnsup a to group 12 o« tbe porlodio 
tfllblA; 

X represen tB a hydrogron atom, a. httJUigon atem, aJiyaToearlioa 
group httviiiB 1 to 20 cartoon atoms . a wtXronM group haiRLng an 
erffoqlc residuo with 1 to 20 carbon Attms, or a nob-ooordinatlve 
anion containing an eieaent a^iootea £rQm the flsoop oon«iet±ng 
o£ B, &1. p and Bb, ana, «dieo g la an Integer Of at ieapt a, 
Xs may bo th* eaine as gi: illftorent £rom eaolh otfaer; 

repronantB a hydrofiron atom, a iqr^caxlm group having 
1 to 20 carbon atoms, a trlfluoromethyi gsowtp, a faiMaayi g^up 
or a substituted Sawooanyl group, 

B' r^prasants a Iiydrogen atom. « byarooaxbon group having 
1 to 30 oarbon atoin^, a Iqrdrcxjaslaon group b«vlng 1 to ao aarboa 
acona ana containing at leaat od» atom salaatfia £rom the group 
CO»alBtliig Of flilioon. nitrogen, oxygon and golfur Atoms, or 
a fiarsfocenyl group or a aubetitutad forrooanyl group < dud s» and 
biay form together ^ rlngj 

»' repraaftnts a hydrogen atpw. a nyd»:ooarboa group bwiug 
1 to 80 carbon atoma or a allyi group having one or mofe 
hyarocairbon groups each vith 1 to 20 oarbon Atm^t and, when 
m ifl an integer of at least 2, r»b my be the sama an or different 
rxom aactx other j 

cepraBente a hydrogen at in. a, hydroqarbon gxoup having 
1 to 20 carbon atoma, a piiyi group having one or mona hydroperbon 
groupe each with 1 to 20 oavbOTX aiioma, a phonptilno gvoup having 
one or mora hydrooarbOH groups ench with I to 20 oarbon atoms, 
an oxy group having a bydrooarbon group wltb i to 2o oarbon fttoma] 
a thlo group Having a hydrocarbon group with 1 to ZO Carbon atojnsi 
ox a nydroearbon dzoup having i to 20 oarbon atoms ana oontaining 
at least one atom aeieotad from the group oonslsting o£ nitrogen, 
phogphoruB, oatygen, halogen and sulfur atOfflai and« wiien n la 
an integer of at least 9. r^b Jnay be the eanie aa ox differoat 
*roin each other, and addaxsent a*a nay form together a ring; 

reproBBnte a hydrogen atom, a hydroaatbon group having 
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X to 90 oarboii atoiw or aci flmiiio group having on« or mor* 
ftydroearbon groupw eacb witft l to ao corben atoni»j 

L is a ODorflin*itp bond-Coxmlng oompotuid a«leeted f m cue 
gjfcup ooaalBtine of re eiaotron. ethers. nitPHee,' aminaa bji4 
p)ioap3)±nBB , and £• mAy be bound to X; 

m 1« aa integer off l or a, n is aa intagejj l to s. « 
IB an late9«r q£ 1 3 and r la an latAoer o£ o to 3. 

B . The transition matai aowpotuxd aaoording to eae 
Of cxaimp J to 4, Wherein H reprao^ntB a traaaltlon netei atam 
^looted from the sjrwajp oonBietijiff of aotai &toni8.oC group B 
to grtiup I a 'of the periodic tauio. 

6. The traaaltlDn metal- oongjouna aaoording to any one 
of axaims 1 to 4, whe»lii m repr^aatita a twnaitloa natal at«n 
Beloataa front tba groop eo»isU»tlnff o« Nl, Pa, y« on. 



7. 



foirnmXa (5*): 



A coordinativo cofflpQqnd repreaentad by tb« £oiiowing 



tAerem a reprosBnts a c«A,on atom, a nltroooii atom or a 
pl^ospboma atom; 

ropresenta a Ijydrosea atom. « bydrooartoon gvoDp hmtig 
1 to 30 carbon atomp. « hydrocashcn group HavSoitf 1 tO 30 oacbon 
atoms and oontaining at laaet eae baloffon atom, ox a f eX3?ocenyi 
group PI a aubatitutad farrooanyi group, 

S- rapreaaats a brflrogeo atom, a tiydrooatbon groqp having 
1 to ao carbon otoni«. a tayoroeaifDoa gzH^up having 1 to 20 casbaa 
ato«e and onntaming at laaet one atow aaleotaa from tb« group 
confiletlng of JMHogea, aiiioon, nltBogan, oxygen ana eulfw 
atoma, or a fer«)Deayi group or a oubatitutad farrooanyi gtoiap; 
and R* and may *or» together a ringi 
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g reipreocaiiia a nydaroseii atcm. a HyiSiroojurfeon ^roup having 
1 1<:> 20 caxbOli at^niBj e BtlyX group having one oz-morenirdrDfliarbi&n 
gxuqpid each with. 1 to 20 oasbon atoiAPi ai\ amljio group having 
onm or mora hycbociRji^n groups omOi vflth 1 to 20 oarbon a^oqifl, 
a phoaphlno group having on.a or nojft^ hydroMxrbon grvnipe each 
with 1 to 20 QB£i>on atome, an oxy g^roup having a hydrdoarbon 
group with i to 20 oegcbon atqims , a thlo gX!oup having a hy^ooarboti 
group vlth 1 to 20 aarbon aton^^ a hytSrooarbon group having 1 
to 20 oazrbcn atom? and containing at Xeaat ona ate^ni aelaotad 
from tha gj^ouj^ oonaistlng ct nltrogan. phoapbortia, oa^gan and 
BUldCur at:om3# or a hyoroaty^ group or a thiol grovrp; 

rdpseg^td a hydrogen atom, a halogen atom« a 
hydrocwrboTi group having 1 to 20 cax^6n aiionys, a nllyl group 
having ona or mora hydrocarbon ^oups each with 1 to 20 aarbon 
atoms ^ or a hydrooarboa group 2iavlng l to 20 aarbon atooB aa<l 
containing at leavt ona atom galacted from the group oonslf^tlng 
of nitrogen, o^gBn, halogen and sulfur atoims and one or R^a 
adj&cen-t to Q may rortn a ring together wxth Or and, when m le 
an integer q£ at: least 2p h^b tnay be the gamt^ ae or dlffer^t 
from, aach other « and edjaoant R"a may form together a ring; 

reproBentG a hydrogeKt atoin» a hydrocarbon group having 
;i to 20 <:^az:bon atomic, a vllyi group having one or more hydrocarbon 
grcupzs each v/lth 1 to 30 coxbon atoms # a phoephlno group having 
one or niora hydLrocerfaen groups with 1 to 20 oazbon atotne^ 

an oxy grovip having a hydrooe^boh garoup w±th i to zo carbon atomfi , 
a thlo group having a hydrocarbon group with 1 to 20 oerbcn atotng , 
or a hydrocarbon group having % to 20 carbon atom? and containing 
at lea^t one atom eelected fx^m the group aonsleting o£ nitrogen^ 
phoBphoxUQM oxygen, halogen anfl gaifur atoms; and« when n ie 
an integef o£ at least z, R^s may be the eame aa or aiffex<Bnt 
from each othor, aitd aa^aoent iKiey form together a rlngi and 
and fi* may form togethnr a ring 9 and 

m lia an ltit9ge:ir 0£ 1 tc 3, n Ig an Integer of l to 5« and 
p l3 an integer of 0 or 1. 

B . k compouhA which la a preouraor to the ooordxnatlve 
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compound repreBOJitad by formula («) bUovv. Iti claim Tj. ana which 



1 

i 



Wherein R=* pepr^eentB a fciyarogen fttfim, a ftalogan itom a 
hyarooarbon flrpup b-vlag i to 2P carbon atoaa, a ^layl ^onp 
iMvinff one .or more liyfltocatbon srcottpc oach with 1 tla 20 o^boa 
atoms, or 6 b.ytociun:,oR group having i to 2o carbo^i acorns and 
eontalning at least one atom eeleotea firnn, tJje gr««s>! oonaietinfl 
of nlti^^an, oaqraen, halogen end fluirtsr atoms andi when « is 
an Integer of at; l^at 2, H»s ntoy be the «ame as different 
from ea«d» other, and adjacent, nay foua togetnar a Tin0, 

R represents a hydrooaartwia group havipg i td» 30 aa^bon 
atoms, a Biiyi g^oup having one or mere hydsooarton groinia aaoh 
with 1 to 20 c^bou etome. a phoephlne g«up havinfl ^ne or more 
tqraroaa^an groups aach wi.th i to 20 carbon atoms, ^ o*y sroup 
having a hydrocarbon gro^ with 1 to 20 oarbon atcU. a thio 
group havic9 a hytocarbon group with 1 to 20 oorbol atoaie or 
a hydrocarbon group having 1 to 20 aarbon atoms ahd'^contalnino 
at i^3t one atom ^elected from the group oonaletlng oic nltrooen 
phoephorufl. oxygen, halogen and sulfur etoroe, nnd; when n la 
an mtesiar oX 1 ±s not a iwthyl groop ; and whan n 1^ an integer 
Of at la^at 2 , R B nmy be the ae»e aa different from ba«h other, 
and all of the R s «re not eimultaneoiwly 4 methyl grwp, m 
adjacent R e may form together a »lng, ana and w *««n 
tosathe* a rlngi and ^ "^^^ 

» la an inteerer of i to a and n la an intesec of 1 to 5. 
9. A ftatalyBt for polymerisation of an olefin, which 
comprises tho transition aietai ooavound ae olalmaa i„ „ one 

of claims 1 to 4. 
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10. A eatalyat for polymarisatlQji of an oi&fin, wlileh 
oonipxioeB tn© tTAnaltlon nifttai cfwnopouad «b cloijned in any on« 
Of piAlniB 1 to 4, fli,nd an aotivatlasi cooataXyat. 

11. A process for poayinerlaatJ,on ^£ an olefin, whuai 
ooinpri^os pplymeriBlng an oia«U» m the preaenfla of e. OatftlyBt 
ooinprlBing the transition nietaj. oompoimd as claimBd in any- ona 
of claltn? 1 to 4. 

12. A procepa for polyawrlaation of an olefin, wblch 
eompriBee poivmearliing an olafin in tha presenca of a oatalypt 
cowprlaing nha transition metal oompound aa pia±m«a In any one 
of oiaims 1 to 4. ana an antlvating aoaatalyst. 
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